Concanavalin A binding to HIV envelope protein is less sensitive to mutations in glycosylation sites than monoclonal antibody 2G12.
Many mannose-binding proteins inhibit divergent strains of human immunodeficiency virus type 1 (HIV-1) in in vitro models of viral infectivity, suggesting that targeting mannose residues in vaccine applications might offset the strain restriction typically observed in antibody responses to HIV vaccine preparations. Concanavalin A (ConA) behaves like neutralizing antibodies that do not interfere with CD4 binding of gp120 but rather with later events in virus entry. The design of mannose-based vaccines, therefore, depends on understanding the mode of binding of ConA to the envelope protein in comparison with other mannose-binding proteins. Here, we further compare the binding affinity and fine specificity of ConA for the envelope protein to that of the human antibody 2G12. The 2G12 antibody is of unusual structure recognizing a cluster of 12 linked mannose residues associated with Man9GlcNAc2. Molecular structure comparison for Man9GlcNAc2 recognition by ConA and 2G12 indicates that 2G12 has a more restricted specificity to high mannose glycans of gp120 which correlates with kinetic analysis assessed by surface plasmon resonance (SPR) and ConA inhibits 2G12 binding to gp120 but 2G12 does not inhibit ConA binding to gp120. ConA binding to Env proteins from four different HIV strains proves significantly less sensitive to mutations in the glycosylation sites than 2G12 binding to the proteins. Thus, antibodies directed toward mannose epitopes reactive with ConA may prove to be more effective in the long run to thwart HIV infection and transmission.